Introduction
In cosmic ray physics are many interesting problems such as their origin, acceleration and interactions. One of the principle problems in the field of primary cosmic ray investigations is the energy spectrum and mass composition precise determination. This is very important in order to obtain some information about the cosmic ray origin, propagation mechanisms and interstellar matter. In the region of ultra high energies only indirect measurements are possible. The estimation of the energy and the nature of the primaries based on ground observations is very difficult, because the high level of the shower development and the experimental noises, connected with EAS. The development of independent or not used previously techniques can give us more effective methods, for example, on the basis of inverse problem solutions.
Other very important aim is the statistic amelioration. One of the possible techniques of investigation is based on atmospheric Cerenkov light measurements in EAS, precisely obtaining the lateral distribution function.
At Chacaltaya observation level 536 g/cm 2 the possibility to determine the mass composition of primary cosmic ray radiation using different lateral distributions of EAS components, their fluctuations at different distances seems acceptable [1] . So the decision to use atmospheric Cerenkov technique is taken in attempt to check some new possibilities for primary cosmic ray investigation.
The method
In the general case the lateral distribution function of Cerenkov light in EAS depends on the energy E and the type of the initiating primary particle, the distance R from the shower axis, the observation level the height of first interaction etc…
where R is the distance from the shower axis, E the energy of the initiated primary particle, , θϕ are the astronomical coordinates of the shower (zenithal and azimuthall angles), H the observation level, H 0 is the level of the shower birth (the beginning of the cascade) and α is a parameter, which depend of the type of the primary particle.
For a concrete experiment (for exemple the HECRE proposal at Chacaltaya) [2] the observation level is given. In the case of simulated events the level of first interaction is part of the physical fluctuations of the processes and per consequence it is included in the model. In the case of vertical events the dependece of the zenithal angle not exist nor the azimuthal. Finally the lateral distribution of Cerenkov light densities is function of R, the distance from the shower axis and a few parameters p, which are function of the type and thy energy of the primary particle in terms above (2) With CORSIKA [3] code using the VENUS [4] and GHEISHA [5] like hadronic models 
must be a good fit. For the proposed method is very important that the behavior of model parameters in function of the energy is monotone. Finally the model must be an integrable function [6, 7] .
Using REGN [8] code and solving inverse problem -overdetermined system of equations the approximation based on Gauss Newton method with autoregularization is carried out fig.1 (solid lines). The proposed approximation is in the class of Breit Wigner function. In the model is used that the energy of the incident primary particle is equal to the total number of Cerenkov photons at the given observation level multiplied by a parameter k.
where N q is the total number of Cerenkov light photons
This is the main reason to search an integrable function for the model. The behavior of model parameters in function on the energy is presented in fig.2 .
After that the model parameters are also approximated and replaced with their approximations in the initial model. The difference between the initial fit and final is less then 2%. The result is that finally we have a model only with two variables R and E.
Similar calculations are carried out for iron primary particle. The lateral distributions for different incident particles are different (see fig. 3 
Detector response simulation
The proposed model gives the possibility to simulate the detector response of atmospheric Cerenkov detectors and calculate the accuracies in energy estimation using quasiexperimental data. The first one is according HECRE proposal fig.6 . This is a uniform set of 49 detectors like AEROBICC [9] . The first simulation is made out for 5000 events primary protons in very interesting energy range around the knee. One more time an inverse problem solution is carried out with the simulated events in two cases 30% and 50% additional systematic error. This error summarize all systematic and registration errors of the device. Similar investigations are made for second one type of detector displacement spiral detector (logarithmic spiral without few point near the center) fig.7 . The difference between two detector sets is show in fig.8 . In future deeper observation levels will be analyzed with the same method in attempt to study its applicability for other EAS components for researched the energy distribution and chemistry of cosmic ray.
